5-Fluorocytosine-mediated apoptosis and DNA damage in glioma cells engineered to express cytosine deaminase and their enhancement with interferon.
To explore the antitumor mechanism of bacterial cytosine deaminase plus 5-fluorocytosine (CD/5-FCyt) in combination with interferons (IFNs), glioma cells were transduced with recombinant retroviruses expressing CD. The transduced glioma cells become sensitive to the nontoxic prodrug 5-FCyt. Apoptosis, DNA damage, bystander effect, and inhibition of thymidylate synthase (TS) and DNA synthesis are associated with CD/5-FCyt-mediated glioma cell killing. Furthermore, IFNs enhance this effect by increasing DNA damage and further inhibiting TS activity. The bystander effect is mediated by the release of cytotoxic metabolites of 5-FCyt into the extracellular milieu triggering apoptosis and DNA damage. Our data indicate that the use of CD/5-FCyt in combination with IFNs may provide a more effective approach for the treatment of brain tumors.